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(81) tiSarS^CO^fl'^PSy > :^T(Da^CDIlrtiS:li;{)^^ 
pTtg;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, ON, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, XT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ti^ll^^(7)^^:L^l5Iy. ±x(Dmm(Djum^mii<-^ 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 



^= (54) Title: SUBSTANCE CAPABLE OF ACCELERATING NUCLEOTIDE CHAIN EXCHANGE REACTION 

^ (54) mM(D^^: Ji^iyTt-^ K^35^J5lEffiii«3 

^ (57) Abstract: A substance having a several ten to several hundred-fold 

exchange reaction accelerating activity as compared with those of conven- 
tional copolymers. In particular, there are provided preparations for ac- 
celerating an exchange reaction of a nucleotide sequence at specified site 
of double stranded DNA or RNA by a nucleotide sequence homologous 
to the sequence, which preparations comprise a cationic polymer having 
a guanidino-containing main chain and hydrophilic fimctional groups as 
an active ingredient. Thus, there can be provided a substance having a 
several ten to several hundred-fold exchange reaction accelerating activ- 
ity as compared with those of conventional copolymers. As a result, the 
nucleotide chain exchange can be performed at temperature lower and/or 
speed greater than in the prior art 
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SL, SZ, TZ, UG, ZM, ZW), O. — ^ i/T (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), B — Oy/i (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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m m m 

[0001] :^mmn. r.Mmi)NAh^\^tRNA(Dm^<Dm^^mir^fci^(D^'f-^>''m^ 

[0002] #>Jr f£^^-:;^(D^^i'^m^>^^^'S: (nucleic acid-acting proteins) ^ 

[0003] Uhv^^-(/^y^(D^^U:t^^^-^V (NC) ^^^^^iJ'SftDNA^^— oc7)/^^:^^y-/Kd^ 

#J^tfloTV>§((a) Z. Tsuchihashi and P. O. Brown, J. Virol.68, 5863 (1994). (b) 
M. Lapadat-Tapolsky, C. Pernelle, C.Borie and J-L. Darlix, Nucleic Acids Res. 

23, 2434 (1995)), Nc^^^^^Km^mnm^mtn^-^mm-r^m^^y^u 

^^Pt(Z)M/ce/^-f:/y^5^V^f— •:/3^^ltitS^^^v/-Y^o>-^bT^tgbTv^5(a) 

W. Wu, L. E. Henderson, T. D. Copeland, R. J. Gorelick, W. J. Bosche, A. Rein 
and J. G. Levin, J. Virol. 70, 7132 (1996). (b) X. Ji,G. J. Klarmann and B. D. 
Preston, Biochemistry 35, 132 (1996). (c) V. Tanchou,C. Gabus, V. Rogemond and 
J-L. Darlix, J. Mol. Biol. 252,563 (1995)) o 
[0004] RecA^>^y-<^MUDNA\zn-f-^^iM(D'i^^Ui^L^^L-. ^milDNA(dsDNA)^U« 
—:^m.DNA(ssDNA)(DM:ljt(D^mM^i^^'f^^-f'^(edJ. W. Roberts, C. W. 
Roberts, N. L. Craig and E. M. Phizicky, Cold Spring Harbor Symp. Quant. Biol. 
43, 917 (1979). (b) T. Shibata, C. DasGupta, R. P. Cunningham and C. M. 
Radding, Proc. Natl. Acad. Sci. USA 76,1638 (1979). (c) K. Mcentee, G. M. 
Weinstock and I. R. Lehman, Proc.Natl. Acad. Sci. USA 76, 2615 (1979). (d) E. 
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Cassuto, S. C. West, J. Mursalim, S. Conlon and P. Howard-Flanders, Proc. Natl. 
Acad. Sci. USA 77, 3962 (1980).) o 

[0005] mm^^'Dnmmm^RW(DM'^i^'m~i^^Km^^rix^^^(D-^\ 

i>^I/-</V-Cfi:t(Dtt3t^#o^^^ti^(D^}i^lJffi-r6r^^St±j5|56o DNA^^ 
•^-y— B. Yurke, A. J. Turberfield, A. P, Mills Jr., F. C. Simmel and J. L. 
Neumann, Nature 406, 605 (2000). (b) H. Yan, X. Zhang, Z. Shen and N. C. 
Seeman, Nature 415, 62 (2002)) , 'f-ZTirlyy'V ((a) B. Liu, N. B. Leontis and N. C. 
Seaman, Nanobiology 3, 177 (1994). (b) E. Winfree, F. Liu, L. A. Wenzler and N. 
C. Seeman, Nature 394, 539 (1998))., ((a) L. M. Adleman, 

Science 266, 1021 (1994). (b) K. Sakamoto, H. Gouzu, K. Komiya, D. Kiga, S. 
Yokoyama,T. Yokomori and M. Hagiya, Science 288, 1223 (2000).)^-A^^M^tlX 

[0006] :^mm^lbli. :^^^>'\i^V (L-Vi>» (PLL) 'n'^^RXfv'^:^hV>(D7Km\i 

MiM^''hjjZ^:^'f-:tZy'\^<\^^=i:!i^V'^—(Catiomc comb-type copolymers: CCCs) 
DNAi(Z)^^'^'^M^^oV^r#^bT#fc(A. Maruyama, M. Katoh, T. Ishihara and 
T. Akaike, Bioconjugate Chem. 8, 3 (1997) BiXfA. Maruyama, H. Watanabe, A. 
Ferdous, M. Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 292 (1998)) o 

^^■^hit^^m^ ^<b5y^#y-7— ^^DNA/^^:y^y^— -if — ^>3>^fM^it (h. 

Torigoe, A. Ferdous, H. Watanabe, T. Akaike and A. Maruyama, J. Biol. Chem. 
274, 6161 (1999)^tl^A. Ferdous, T. Akaike and A. Maruyama, Bioconjugate Chem. 
11, 520 (2000)) . DNACO^M^^I^^MlP^^^^b^-frSo M^-, CCCsJ^, ds 

>'^I>^N,N,N,-hy7<^7^^^i^T'V7^T>-^:=^'^7A^^n-^^K(ir^7^h!Jy^/^r:/ 
^:=it>i,:/n WK: CTAB) J:i9^i±i^S*5 (37'CJ^*5V^T50,000f^) r^^S^iiiJp^Lfc 
(W. J. Kim, T. Ishihara, T. Akaike and A. Maruyama, Chem. Eur. J. 7, 176 (2001)) 
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^V^ia-i.Vi^>'^^U^}f^^thX\^^fj:^^(H. Busch, in: Histones and Other 
Nuclear Proteins, p. 28, Academic Press., New York (1965)) o ^thh(D:it-^>ib^ Uv^ 

[0008] ^a&^pHJ^*DV^-c. m—T^y^Rw^T:=-iy/m\t.iEmm^^vx\^^. ^yj^^ 
b(Dm:s.Y^m\u^. ^^^u\^7\^m'^^tim^^x\^^:Lbtm^^nx\^^{¥. a. 

Cotton, V. W. Day, E. E. Hazen Jr. and S. Larsen, J. Am. Chem. Soc. 95, 4834 
(1973), G. Lancelot, R. Mayer and C. Helene, Biochim. Biophys. Acta 564, 181 
(1979)^U^K. M. Weeks, C. Ampe, S. C. Schultz, T. A. Steitz and D. M. Crothers, 
Science 249, 1281 (1990)) o 
[0009] #fF:5:mi:#M2001-78769-^<k^# 

^#f^;^^l:A. Ferdous, T. Akaike and A. Maruyama, Bioconjugate Chem. 11, 
520 (2000) 

##f^I^jS^2:W. J. Kim, T. Ishihara, T. Akaike and A. Maruyama, Chem. Eur. J. 7, 
176 (2001) 

[0010] _hiB(Da<9. ^mm^i-i. mi^. r-mmtmm^mmt(D^i^u:t^vm^mR)t^ 
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[0014] - miSDNAfeSV >(iRNAt(i, i-^fci^^^U:t^}=l M^lt. 

NA^-^^^tlSo 

[0015] r©J;5^=eDNAfc§V^fiRNA^^*3ft5#^^'fi(Z)>^i^^;r^KiE^iJi:tt^ iS^^ 
[0016] t/^oT. ^J^SJ^^tt. t@M6^^=e~^(7)ig;i^f5/^§-fi^DNA^/c«RNA;as, r. 

u:t^vm^\\^m't^mmuNA-^fciiKNA\^x<o^^^n^^t^M^-r^o M.i^ 
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[0017] ^liDNAfe^l/^fiRNAi^jott^teillc^^i^I^^^^Kga^lJfi^ ^^llDNAfe^l/^ 

[0018] 5^^fcSv>fi^^^^j^:ir{i, ^MI^DNAfc5v^fiRNA(7)#^^f4(D^i^i/;^-^K 

iS^iJ;^^ f^lB?iJi:iteiw](Z):^llDNAfeSVM^RNAi;i^^i/^^KiE^iJi-J;'9^J;iA 

[0019] [|E|l]PLL-g-Dex(D^^'T^v=WbSi^^t-*5it§'H NMR;^^^hyKDB#r^?^^tCj;5 

[|g2]|tM^JC#ejttfc:*M'^^(GPLL-g-Dex) (D^^C NMRJ^^iJ'h/l^tr^-f o 
[|Il3]GPLL-g-Dex iPLL-g-Dex©Sec-MALSfCj:Sr|ij:^^:^^^j^-ro 
[|El4]PLL-g-Dex*fi-^#:SoJ;I>TLL/}N^/1^y-v'— (Mn=27,6OO)cDi^'T:=^i^>''fbcD0# 

[El8]|i3SmSj^:(D3i^Ti$'^^^-r^'^^Tfc5o 

[|ll9]PLL-g-Dex^GPLL-g-DexCOODNt^>Ff-rS^°y^;^-:/li'a-|*^<^?f^^t^^^-f 
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^L<f^. 1^^0-0. lxtO.9. j;'9$f^L<tt. 1^^0-0.3>?f0.7^r-r5r<J;^>HrtgTfcSo 

o 

. ^v^^^^. ^^^^v'^cT^ii/icttT^yit^-^tf^^m^^yT^/^. r:i^y/vT^K 
[0023] Si-. j;5^=fi^^;e-^tti«^^(^5>^^. *^c. mmmm^n g 

M^f^. :7y^j^^bT(D^^Sfi2,ooo— 200,000, il7i<ttffi5>^^t^S5fe-r5^7 
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[0024] :^mmi^m^it^ ±m:^^:t>^m^^^^mf^^t-r^mmmf)mm^ti^-A^ 

o 

[0025] ^(D^^fj:^^:t^^\^m^^i^. :^mm\^m^mR}t^i^^^^xn. ^ 

[0026] ^^Rftn. Z:fi^DNAfe6V^fiRNA^S||ii^t4b/^V^J:5^c^tl.iST't?ft5^<J;^5 

[0027] 7^|§0^(D:^^;r>'tti^5>^«s ±ffS(75^#T-e~fi$lDNA$5SV^f*RNAt^^o 
^t§#^33'f5L(Dp^^^71^:^^Fia^li^^^DNA&5V^^^RNA(DtBI^(D>?i5^W;r^KiE 

NA^RNA(^>C^-r§7°^-r-^-^7°n— ^i^i 

<Z)1^tg^^lJ^-rSPCR^IJ^^RT-PCR:7°n-fe;^^DNA^:y:7°^ffi V ^6:7°nir;^, ^ 

[0028] ^fc. =:mmmm^w-^mRNA±^mm(Dm^ncMu ^(Dmmmm^^iy 
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m±(Dmm(Dm±t(Dmmm?^i:^v^:t^vm<D^^^^z^^^:itiicx^. (dna 
[0029] sxr. mmm\mvx:^mm^M.itm^mm-t^f}K ^^^^(D^m^mmu^n 

[0030] ;Ky(L-y>?>')(PLL, Mn=27,600){4^;;&9-r^;^^1ii:(MfP( 0 ;^)):*^b^AbfCo 7"^=¥ 
^h9>'T-10(Dex. Mn=8,700)fi7r/WiyT•/-<^;^-7'^5^('>>^i^9(>?>'>3^— 

fcic HPLCltMi^V— Kc7);ry=f'><i^W^^K(ODN)(*7T;^-v'5/i5' (FASMAC)^^^ 

[0031] ^y(L-yv?>-)-^'9:7h-7">;^h^>-(PLL-g-Dex)<L^.^m^^OMM 

PLLg-T'^-feKy^llff^^:7°#a'^#;(^ilS^f:J;. A. Maruyama, M. Katoh, T. 
Ishihara and T. Akaike, Bioconjugate Chem. 8, 3 (1997)> ^U^A. Maruyama, H. 
Watanabe, A. Ferdous, M. Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 
292 (1998)Km7&^thf:i:}fmxmmi.±, 
[0032] HP^. yi^^mmmm^X(DDex K^^PLL-HBrCDmjuT^yitR 

St-i^^-oXMM^ti. 1fV^by!^^PSi51-6iilSa:(MWCO 20 000. Sartorius AG. 

Goettmgen(v^^ymi$.mvfcm^^m\^x^xmm^tifc. mhtifc^m^m-iM 

^m^Wi^^'B^ti. sec-mals:JoJ;u?'h NMmzx-^x^(D^^m^m'^vfc(y 

V—-&tVX(DMn=95, 000:^OTex -a fi{i=82.9fii%. ^'y7bi;b^Dex=7.4%)o 
[0033] PLL-g-Dex< lM.i^m^iii(D^^T=-iy>^4\^. 

PLL-g-Dex<Di/T^v^Wt:^i^T®v?>^— Ali^^-f-o PLL-g-Dex (lOmg. 13.3 ju 
mol T^/m):S:tJ«GDMP(13.4mg. 66.6 mol)Ji. ^400 /zl l^mMl^tio 
M^D20(D^(D5M(DNaOHXpH d.dKmWl-f'CB^T^yMcO^^M^-.lS mM. 
RXJ^GDMP(Dm^M&:67 mM)o mU^U^]^. ^i-. NMRl*#t^^^— :/i^AtL 
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[0034] £ -^^i/^:7°nb:/(7)t°— ^ (3.2-2.7 ppm m^) ff^^^T:=^z^:y^\::KX'o^yyh'f-^^ 

ti>m'^^thfCo mU^hmh^^^J:X^l^s SJ^?c^iifti-#V\ 2.8 ppm e 

, MWCO 25 000(Spectrum Lab., Rancho Dominguez, USA)cDSpectra/Por7M^^M 

(DW^m^\^^'O^^T=^iy:y^t^ntcPLL-g-Dex (GPLL-g-Dex)m%hthfc(84.3%(D 
i|X^)c |El2fi, mW^i^'^%htlfc^M^W^(D'^C NMR^^i^^by^^^fo 156.6 ppm 
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[0035] Wbi] 




GPLL-g-Dex 



[0036] Uhtltz^M^i^n. D 0(99.95%D;Merk Darmstadt, Germany) 1 31^^? ^tLfc, ' 

2 

H-NMRv^^^h7H270MHz){i25° CXJi37° C(D^V2^^1^^X^]EOL 

jNM-EX2705>7tf+(jEOLttT^^iit. 0 *:))^fflv ^T#^)tLyco it^^yyhu. 

3-hy^^/Vv^y/^:7°nt°;^-;t>— 7"iyK^by^>i^-2,2,3,3-d4(TSP) ^^§|5^fl^i!UTf£ 

ffi^J^^f^tf^bfcio GPLL-g-Dex(DWM(7)^, ''C-NMR^^i^b7Kl25MHz)f^. 
^tBSi:bTTSP^{£fflbT. 25° CTJEOL JNM-GX5005>7tff 0EOL*5t#|±. M 

[0037] •»^X^^I^^n-v>h^^v:7^-^tt-a)^^S§:g[.(Sec-MALS) 

nhtlf-^m-B-m-t. #M^^^t5:fL(MALS)^^^(Dawn-EOS. Wyatt 

Technology, Santa Barbara (CA))&X^7jk^f^iSf^(m)^^lzW^^tifcShodex 
OHpak SB-80ARXf806M:tl^J^<D±'X:'^4^W^^n-^h^^^:7^—(SEC)iy:^TJ^ 
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Oasco model 800. MM(U^))^i^^\^X^^^tlfCo 0.5M g^^S:tJ^0.2M Na SO 

2 4 

(DT^mm^. 25° c(Do.8 mL/mm-x:^m}mtL-xmm^nfco ^"yyh^m^i^^mm 

Mi¥*lJ5>^*(Mv)(i. Windows (iSlg) Ver4.90 J^^COAstra (Wyatt Technology) (>! 
[0038] GPLL-g-Dex ^^PLL-g-Dex c7)Sec-MALSj31J:5S!l^*R:^{*ia3t^^$tl.TV^;5o 

^se^-efc§. m:fjX\ Bl3b«. ^'-r-v^Wb(-*3v^T. ^:t^^if>t'ft:( 

fragmentation) ^^PLLXl-iDex0.Kt^-A^-Dfc:Lt^m S (^^bTV>5o 
[0039] b:^^U7'^;a5fe. GPLL-g-Dex(Dmiiin^^T:^Z^>'^t (m3a)i:lX^X^-f^^^^thfc( 

[0040] 37° C(DPLL-g-Dex^M^#:*5j:t)«PLL;jN^/-Ky^— (Mn=27,600)(Di/Tc:^>^>''fb 
m-i45mm(ORmX96%&.±izm'Lfc. V-A^L-t^^^h. PLL(DSi^^3iSflPLL-g-Dex 

[0041] UV§!fe^gftM?ai|^ 

ODNl: 5' -TCC TCG CCC TTG CTC ACC AT- 3' ,ODN2: 5' 
-ATG GTG AGC AAG GGC GAG GA-3' o DNAZlfilSfi^^/^iCOODNl^D^ 
ODm^m^U 95X:X5^mT=-—U>-i^^U ^(D^k. l6mmi^±-^>i1rXi<§>-D<^t 
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[0042] ^W?^I(150mM NaCl*5j;i;«0.5mM EDTA^^/u-t?V^?)10mM PBS(pH 7.2))lZ^i^ 

U:t^}^'^mM^t\Z^^i^m^^mM:l^tc. WM(Dmma. 260nm K^i1r^^/UPA 
yt^m^mVXtf^^ivfc(l.65 X loVcm"' (ODNl), RX^2.n x IO'm'W 

(oDN2))o uvmMmmwi^m^mi-i. ^^^^^^^]^^mm(Mmmm27.8,2M)^ 

[0043] UV;^-<:^h/^*3 JzOTVit^ftlStt. TMSPC-S^&SMfiP^C&^Mil^Bff (W 

0 ;*:))^^iiLf::Shimadzu UV-1600 PC^7tft"C|B^$tl.fc:o UVMS^(i;t)P|^ 
jgiS^b-C/l K min-elB^^nfCo ^^®^3tS(AA =A -A Mmm^^yh^miE 

260 340 

[0044] DNA/^m^mSS.^'^m t^»f-t-^^^Tc:^v^Wh(D^^ 

DNA— m^(DM«?^tlf t^ioT. DNA/*fi'a-^tiSf^>^ i^lM-T^i^r^i^^^}^ 

^M^#:cO^#^Xft#^T"ec7)20bp dsDNAcDUVSi^f ft,^:JoJ;t/Tmfi:^^i- 
o DNA^34lT1i. ^a^^6^^;t>'5liig(10mM PBS-150 mM NaCl)(^*3V ^T70.3° C 
X^Mh'^/w^^h—^^^(D^^:^^M.hthfc^ PLL-g-DexfeSV^«GPLL-g-Dexc7:» 
^^-ftlf)^^^^^ir^'J[kMX\ dsDNA(DTm<DmM^W.^^f^fCo TmCQii^)P{*N/Pi;b 
m2-Vy°'7h—^mi^fcm. N/Pi;b^lO^-C— ^(Z)^^-t?feS(05b)o PLL-g-DexJi 
Tm^l5° Cii;EJP$i^^c;aS, GPLL-g-Dex«5° Cl.^^mM^'^f^^^-^f^o <Vm^m. 

^m-±^tL-xDNAm(D^(Dmn^}^ti^i^^^^t\c^^^mmRx:^^MmDNA 

^^^^bbTV^^t^XL^stbSCA. Maruyama, M. Katoh, T. Ishihara and T. Akaike, 
Bioconjugate Chem. 8, 3 (1997). ^ A. Maruyama, H. Watanabe, A. Ferdous, M. 
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Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 292 (1998). &XI, A. 
Maruyama, Y-I. Ohnishi, H. Watanabe, H. Torigoe, A. Ferdous and T. Akaike, 
Colloids Surf. B 16, 273 (1999)) o t^oT. m5(D^^^f)^h. dsDNA-^CDGPLL-g-Dex 

[0045] TmS'J^ mQ)lzX^XDNA\zM'f-^^M-^W-(Dm^Qtl^fWVfc, 

PLL-g-DexRXJ^GPLL-g-Dex(DMM^^. PJf^(DN/Pit.^tfj:^X^ i:iDNA?^?^J;i 
—m^AtlfCo PLL-g-DexC7)N/Pi:b^^2, 4Rm\Z.mW\^. — GPLL-g-DexcD 
WPi:tmmXMWVfc, PLL-g-Dex ^^i^PJMiS (GPLL-g-Dex(7)4ff |2l6b)T' 
^^-r^\^h^^^>t>h-f. GPLL-g-Dex<D^^T-VTmm^t^milQL.^£^^-^f^^ti-± 
?i g $tL5-<#-efe5o ^thhCD'^Mii. dsDNAi:GPLL-g-Dex t(Dm^mf£^S.i^ 
ffl^^UT*3i9. dsDNA \ZM-^^GPLL-g-Dex(Dm^ntlt^PLL-g-DexXr)h^^fj:'OWi 

[0046] _h|S(D|^:^fi, dsDNA(D^fe'i4;6SdsDNA}C>^i-§|lfPt4tCj;oTfc:tt"t?^^<> ^ 

(Dm(o^—V(Dm:s.i'^^ t^cts^W^Stts nrt^ttSr^^-rSo :tv=i^r7v^^^^^^ 

. ^m*S^tgSf^ffl«. :^y=f^TyP^^^^i:DNAi:(Dr^(D5liV>^5:f^Mt^^^-r5( 
D. p. Mascotti and T. M. Lohman, Biochemistry 36, 7272 (1997)) o IH^t^. 
PLL-g-DexJ;«95SV ^GPLL-g-Dex(D3^fP;^{i , ^^TyZ>ymtDNAt(Dm<D7i^m'^^ 
tSSftfflt-i3H-f-S;^^tjLtL^^V\ ^M^ittDNA(Dm(D7l^m'^^<Dm-^n. 
dsDNAKM-t^GPLL-g-Dex(D(DX'0^^\^^^^^^i:B\^^^-i"^^h\^tl^^^\ CliTt 
lb(D^B.n. i^^^^]'^Arg-Glu\H(DT;l^^=^>U. ^mDNAlH(Diyyy>'^ ^m^i 

mmR-c^r.mmDNAp^(Difr/^y>mmi^. mmr^m&tTKm'^'^^m^'r:^ 

i:V^5t^5feCOW^i:— S:Li:V^5(G. Lancelot, R. Mayer and C. 
Helene, Biochim, Biophys. Acta 564, 181 (1979)) „ 

[0047] m^mf^ir.cpm^ 

5 ; ODNl (5' - TCC TCG CCC TTG CTC ACC AT -3') . ODN2 (5' - ATG GTG 
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AGC AAG GGC GAG GA - 3') . ODN3 (5' - ATG GTG AGC AAG GGC GAG GA 
- 3'-(FITC))o DNAr.mm(OmWX^nm^/^M(7)ODmAWDm^m^V. 95°C 

[0048] (150mM NaCl^-^A/'t?V ^SlOmM PBS (pH 7.2) ) l^ODN^MM-t^^ti^ 

Tff^Lfc, (1.65X10'M 'cm ' (ODNl), &tJ«2.11 X loVcm ' (ODN2, ODN3)) 

[0049] m^^mKft^i^^if^'Mmnmmmmn. ^thh(Di^^mm^mmmi'^^^M'r?> 
M. ^mmmM 2.5 m) Rmumms^ctvtc. 

[0050] ^if)^Tm«FiTc(^j:6^3fe^^vKt3:j;'9. odn3(d ^mm'^mtmm^m(D^ 

LAS-3000^^^*^^lfS« ( («) 11(0*)) ^^ffi LfCo 
LT. ^cD^5fe^^>'K(D#i^i;l:^^3ii^*^b/c. (1218) 
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o 

[0051] ^°U^^>-^^^{js:M5t,(DmJr 

^T(^^°y^:^>^lt-n'#;(IPECs : InterPolyElectrolyte Comp\exesMS^(DM^M^ 
i^i^^^tlfcODN(Di&mU^\m. SXT(Dm^'^'h^;ODm(5'- TCC TCG CCC 
TTG CTC ACC AT -3') . ODN3 (5' - ATG GTG AGC AAG GGC GAG GA - 

3'-(FITC))o DNA~fi|ScD^y-^T1^#^7l/fi(Z)ODNl^TODN3^?^'^b. 95°C 

^W^^l(150mM NaCl^-^Ay"I?V>-510mM PBS(pH 7.2) ) }CODNS^^j|f-f"'5::i^- 
Xff^L-fCo (1.65X loVcm"' (ODNl), Rl^2.nx 10 (ODN3)) 

f*-c^spLL-g-Dex:s:tj^GPLL-g-Dex (DWMhmnimx^Mi-^^tK^'omMi^ 

[0052] iPECsm^(Dm^mmmn. ^tih(Di^^mm^mmmix^^'r^^t<<:ix^. @ 

n ^t-rm/pi:t (0.0-2.0) tf^^x^iz., ^M^w^(Dmm^Mi^xDNA^mmi 
mmmm ■. 0.5 ^ m) tDNAmm (Mmmm ■. 1.0 u m) (Dm^mm^ijux.fc. ^vxm. 

<Z)^l&ffly/^^^ODN^»ir5/hbfc^(^. W.Wi^ki^^'MUXmm. mfffilOOV 
[0053] *It)!^Tf^(iFITCfClj;6^^/^>'K^^J:'9. ^gf cDODN3C0#^^^-r?*ltiy/V 
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[0054] :^:^PJ(D|it^i^f*^ W (SNPsllf^lf. DNA^^/:/. PCR^) . mmm\\ 

•So 
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[1] tfT=-i:^ym^^t^^mt. myk'\±'wmm^^hfj:^^^^'^^m^i^^^^^M^t 



[8] mM±m^^^i^. :fy^^>'[km^^(D—mT^y^^fcn^m.T^/&t^^v^hm 
[11] ^^9^Htm^5-4o%(Dm.mx-h^^ n^m6-io(D\^'rth^>—mi^nim(7)mM^ 



[12] ^msj^:;^^ 

[13] 3:2mSJ^K;0^ ^m^«ig^^-rSRNAiI(^*5itS#^c7)p<^W;t-5^Kia^iJ(7)T:/^ 
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2D0 175 150 125 100 75 SO 25 0 
ppm 
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[03] 



GPLL-fif-Dex 

PLL-ff-Dex 



J_ 




12 14 16 18 20 22 24 
Elution Volume (mL) 

(a) 



0.0 
1.0x104 



1.0x105 
Molar Mass (g/mol) 



26 28 




_ GPLL-g-Dex 
K PLL-sf-Dex 



1.0x106 



(b) 
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[E16] 



N/P = (GPLL)+(PLL) J 




30 40 50 60 70 80 90 100 
Temp. ("C) 



PLL-flf-Dex only (N/P = 2) 




• 




• Copolymer mixture 




O GPLL-fihDex only <N/P = 2) 






0 1 


2 3 4 



[PLL-g-Dex] / [GPLL-g-Dex] 
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